Background: Many of the 28 million deaths from noncommunicable diseases
| BACKGROUND
Noncommunicable diseases (NCDs) kill 38 million people each year, with almost three quarters of these deaths occurring in low-and middle-income countries (LMICs). 1 The catastrophic cost associated with long-term treatment entrenches poverty and undermines productivity. It is predicted that by 2020, NCDs will cause seven out of every 10 deaths in these countries. 2 Without purposeful implementation of a global plan to tackle NCDs in LMICs, Sustainable Development Goal (SDG) 3, which targets reduction in premature NCD mortality by a third by 2030, is not likely to be achieved. [3] [4] [5] [6] In 2010, hypertension occurred to 31.1% of the world's adult population, 28 .5% (27.3%-29.7%) in high-income countries and 31.5%
(30.2%-32.9%) in LMICs. 7 Studies in Ghana and Nigeria in West Africa and Lesotho and rural Zulu in South Africa have found hypertension prevalence rates of between 15% and 50%. [8] [9] [10] There is the need to identify simple, low-cost interventions that will address the high burden of hypertension in these countries in sub-Saharan Africa (SSA). 1 As a major NCD, it is estimated that tens of millions of hypertension-related deaths could be prevented through BP checking and early care.
11
The four main types of NCDs are cardiovascular diseases (such as heart attacks and stroke), cancer, chronic respiratory diseases (such as chronic obstructed pulmonary disease and asthma), and diabetes.
These NCDs share smoking, excessive alcohol, lack of physical activity, and poor eating habits as common modifiable risk factors. 12, 13 The majority of NCDs develop slowly. This makes screening (where possible) an important intervention in their control, especially in LMICs where access to curative services is limited.
The primary health care (PHC) systems of most countries in SSA evolved in response to the impact of communicable diseases. The exact form of a health system in SSA that adequately responds to the epidemic of NCDs remains a subject of continuing research. An important agenda in this regard is identifying the appropriate platform for expanding access to screening and primary care for high-risk individuals, while appropriately managing treatment options in resourcelimited settings. [14] [15] [16] One of the most decentralized structures within the health system of many countries in SSA is the operation of community pharmacies (CPs). Community pharmacies are found to operate in settings where other health services such as clinics and hospitals are not available. 17 For a variety of reasons, community members often prefer to make
CPs their first port of call for disease prevention advice and medicines to initiate treatment. 18 The potential for the use of CPs to expand opportunities for NCD screening is gradually being appreciated. 19, 20 In most of SSA, however, this is yet to be formalized and systematically deployed as an intervention in NCD prevention. A systematic review of the evidence on the feasibility and acceptability of using CPs to screen for major diseases concluded that screening for some diseases in CPs was generally feasible. 21 Questions remain about acceptability in different sociocultural settings, cost effectiveness, and the nature and form of follow-up services.
In Ghana, NCDs are now recognized as major causes of significant illness and deaths. The evidence base for community-based interventions is weak because NCDs have, until recently, not been a part of PHC in the country. [22] [23] [24] The health system in Ghana is in acute need of evidence-based interventions that will guide expanded access to NCD screening, early detection, and management. 25, 26 The accessibility of CPs and their widespread use as a port of first contact makes them potentially ideal for NCD screening and related primary care
services. The regulated nature of community pharmacy practice in Ghana implies that the integration of NCD screening in CPs can be formalized and supervised. Evidence on the potential role of m-Health in providing low-cost follow-up services is also emerging. 27 As part of an intended program to introduce screening for NCDs in CPs in three districts in southeastern Ghana, we conducted a survey among clients of CPs in these districts to assess acceptability and to identify other possible threats to effective implementation. The most decentralized form of health service provision are privately owned CPs and over-the-counter-medicine shops. There is a total of nine CPs in the three districts.
Over a 6-week period, adult (aged ≥18 y) clients at six selected CPs in the three districts were interviewed using a questionnaire that inquired into sociodemographic background, personal and family history of hypertension and diabetes, access to screening for hypertension and diabetes, and willingness to avail oneself of CP-based screening services and to receive NCD-related health promotion messages via text messaging (m-Health). The input of the owners of CPs, experienced local public health practitioners, and program officers of community-based health programs were sought to finalize the questionnaire.
The most highly patronized CPs in the three districts were selected, and the owners were approached for permission to interview clients. At the time of the study, none of the selected CPs was offering NCD screening services. All adult clients reporting to the CPs during the day were targeted to be interviewed. The interviews were conducted by trained research assistants and in dialects that clients were comfortable to speak in. Most of the questions on the questionnaire were close ended.
The data were entered into a computer using a platform created 
| Sample size
We planned to enroll 401 respondents on the basis that it will afford an estimation of the proportion of clients willing to be screened for NCD within a margin of error of 3.8% at 95% confidence level, assuming 80% of clients will consider it acceptable. The predicted level of acceptability was based on the finding of an acceptance level of 70% in a study in Ghana where actual testing was performed. 27 The six
selected CPs see about 12 000 clients in a year. The target sample size was not achieved due to logistical constraints (see below).
| Ethical approval
The protocol for the study was reviewed and approved by the Institu- Table 1) .
Clients who were aware that obesity was a risk factor for NCD (Tables 1 and 2 ).
| DISCUSSION
We have used a cross-sectional study to assess CP clients' knowledge of the risk factors for NCDs, willingness to be screened for NCDs, and willingness to be enrolled in an NCD m-Health program. The sociodemographic characteristics of the sample surveyed is similar to that of the general population in the two districts, as established in the 2010 National Population and Housing Census. 28 The higher proportion of males reflect the census finding of a higher male-to-female ratio in the urban areas of these districts. Characteristics such as age, marital status, ethnicity, and educational level generally coincide with the findings of the census.
Current estimates suggest that between 30% and 40% of the adult population in Ghana have high BP, and out of this proportion, about 30% to 40% are unaware of it. [29] [30] [31] [32] In this study, we found that a high proportion of pharmacy clients (including high-risk individuals)
had neither checked their weight nor BP for over 12 months. The finding is consistent with other studies in Ghana and countries in the subregion. They help to explain why complications such as stroke have become the unfortunate events through which uncontrolled BP often gets to be diagnosed. 9, 33, 34 The findings of this study make a case for increased access to NCD screening in this population. A policy-guided introduction of NCD screening in CPs in Ghana will be an important addition to PHC.
In this study, we found that there is very little awareness of the fact that family history is a risk factor for hypertension and diabetes.
Family history is among the strongest risk factors for the development of hypertension and diabetes. 35, 36 A population-based survey among 5389 adults in The Gambia found that a significant number of subjects with a family history of hypertension had a higher diastolic BP, body mass index, higher cholesterol, and uric acid concentrations than those without such family history. 37 The fact that family history is a risk factor for most NCDs needs to be emphasized through public education.
Given the fact that about half (50.6%) of respondents were educated beyond the Junior High School level, the finding that only 32.8% of respondents knew family history to be a risk factor for NCD is worrying. Besides access to services, this could be another important reason why 57.5% and 71.3% of respondents with a family history of hypertension had not had their weight and BP checked for over 12 months, respectively. Another risk factor that did not appear to have a bearing on the health-seeking behavior of respondents was age. There is the need to integrate education on the risk factors for NCDs into school curricula as part of the national response to the challenge posed by NCDs. Information on how age and family history are linked to the risk of NCD should be made a standard part of NCD screening in CPs and over-the-counter-medicine shops.
Overall, the findings made in respect of current health-seeking behavior contrast with the overwhelming support for the idea to introduce NCD screening into CPs. This suggest respondents had an inherent appreciation of the value of NCD screening and look forward to the opportunity to get screened. However, the fact that those who declined to participate in the survey cited time as a constraint is important. This is because when actual screening comes to be introduced, clients will be required to spend even more time at the CP.
Among clients who decline to be screened due to time constraints, there may be a high proportion of those who are hard pressed for time, likelier to be under stress and, therefore, at greater risk of being hypertensive. This is likely to reduce the number of clients who will be found during screening to have hypertension or to be at risk of developing it. Serious consideration needs to be given to reducing to the barest minimum the additional time clients will spend in CPs to get screened for NCDs.
Over the many years that the health systems in LMICs have focused predominantly on the prevention and treatment of infectious diseases, insufficient attention has been given to NCDs. Primary health care programs have hardly included basic interventions like adult screening for NCDs. The fact, therefore, that a sizeable proportion of clients (including people at high risk) have not had weight or BP checked for a long time may as much be due to poor health-seeking behavior as it may be due to an unreformed PHC system.
The detection of hypertension in Ghana remains low and haphazard. 23, 26, 31, 38 This translates into a higher incidence of stroke In this study, we found instances that suggest missed opportunities for NCD counseling, screening, and detection of life-threatening situations. Extrapolated across the country and the subregion, it is conceivable that hundreds of thousands of such missed opportunities occur daily with deleterious consequences. In Ghana, the industry of CPs is driven largely by the private sector. While pharmacists and assistants are professionally enjoined to consider their work in CPs within the social context, the urge for profit could undermine a commitment to public health and PHC. 40 Client expectation that NCD screening services should either be free or for token is unlikely to meet with the expectations of CPs. Given the overall public health good that NCD screening in CPs will serve, there is a case for services rendered to be reimbursable under the Ghana National Health Insurance Scheme. A rethinking of PHC and a firm, formal integration of community-based NCD screening in Ghana and other countries in SSA is long overdue. 41 Community pharmacies can play a key role in this regard. 27 The finding in this study that over 90% of respondents have access to mobile phones is consistent with reports indicating that mobile phone voice and data penetration in Ghana stands at 127%
(implies more active phones than the population) and 65%, respectively. 42 Particularly striking for this largely rural setting is the fact that the messaging platform WhatsApp was available to over 50% of respondents. There is certainly in this population the opportunity to explore the use of m-Health resources to promote NCD prevention and follow-up on services. The diversity in preferences expressed in respect of desired frequency of messaging, the forms of messaging, and the issue of privacy-invasion point to the fact that the use of NCD m-Health resources suggest a need to customize services.
Individual-level informed consent and flexibility in the options available to clients needs to be considered.
In this study, we found that clients with little or no education were less likely to accept NCD m-Health messages. This is understandable given that the ability to read and write is required for clients to independently understand NCD m-Health text messages. Our findings are consistent with the recommendation that m-Health interventions be designed to be easy to use by people with low educational levels. 43 Despite great enthusiasm for NCD m-Health innovations in SSA, there is very little routine implementation. 44 
| Limitations
Despite some profound findings made in this study, there are important limitations that need to inform interpretation of the findings.
The study was limited to six private CPs in the three districts. It is con- influence health-seeking behavior in African rural and suburban settings. 45, 46 This study was conducted among clients who were already seeking a health service. A household survey is likely to yield a less biased group of respondents.
| CONCLUSIONS
The knowledge of family history as a risk factor for NCD is low in this population. There is an urgent need to promote access to screening for hypertension, especially among individuals who are at high risk because of age and first-degree relations who have hypertension.
The prospect for introducing screening for NCDs in CPs appears acceptable to most clients of CPs. Pilot implementation studies that incorporate m-Health and involve LCS as well are needed to facilitate a learning-by-doing approach in the country.
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